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Abstract
This paper extends the design and organizational literature by evaluating
the impact of values and beliefs on multi-levels as blocking factors in large
organizations.
The problem that has initiated this research is that large organizations often have
difficulties to develop radical innovations.
The idea of this research is to identify contradictions in intentions in the beginning of a
multidisciplinary bottom-up initiative for new product development as possible reasons for
the creation of hinders. Not identified contradictions remain hidden by psychological
contracts. (Rousseau, 1995)
A mapping exercise has been created to evaluate existing values and beliefs, roles and
processes by assumptions, actions and goals. The purpose of the study is to identify
possibilities to introduce new values and by that new goals by the bottom-up initiative and
the role of design within that.
In order to fulfill this purpose, early phases of a bottom-up initiative for multidisciplinary
new product development at a Swedish automotive company have been evaluated. A crossfunctional reference group, established by the project, can be seen as a key factor for the
communication of information and action, from the project towards the organization.
This study has an ethnographic approach and consists of 11 interviews with members of the
reference group. The research conducted takes a design perspective based on a systemic
approach builds on the multi-level model (Rousseau, 1985) in organizational research. In
this mapping the perspective was shifted among the individual, project and organizational
level in various ways. Within this process, projections among the past, present and future
where created.
This research identified a unilateral "community of inquiry" relating to identified values
and beliefs, which created a uniformity on multi-levels that didn´t allow a diversity of
multidisciplinary approaches.
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A product Design perspective from a practical experience
In general, many examples of the product design literature looks at Design from an
external view on the product design process or at a product design project conducted in
an agency or within a product design education.
The perspective taken by the author of this paper has evolved from personal experience
of product design development in large organizations within the automotive industry. The
author has spent 13 years, working as an Industrial Designer with Advanced & Strategic
product design and Planning, and by that been involved in development of Concept Cars,
Project work and Product implementation.
One purpose of this paper is to display the current situation of a widely existing paradigm
in industrial practice. This overview is to clarify the position that the attribute product
design has in relation to existing brand values, as embedded in large organizations. The
focus of the paper lies on New Product Development by a bottom-up initiative in a
multidisciplinary environment. By this the awareness of constrains and possibilities to
introduce new and diverse values in large organizations should be raised. The role of
product design, when evolving innovations is highlighted, especially since large
organizations often have difficulties to develop radical innovations.
...We have also maintained that radical innovation introductions result in discontinuities on both a
macro and micro level. An innovation that causes discontinuity on a world, industry or market
level will automatically cause discontinuities on the firm and customer level. (Garcia and
Calantone, 2002:120)
Garcia, R. & Calantone, R. (2002). A Critical Look at Technological Innovation Typology and Innovativeness
Terminology: a Literature Review. The Journal of Product Innovation Management, 19, 110-132.

A schematic picture of product design in practical work within the automotive industry is
displayed below to relate with the case study conducted.

Product design in large organizations
Large companies often have a long tradition of product development and an established
brand identity. All the products developed by the organization shall express the brand
identity. The brand identity and key values communicated inside the organization can be
seen as the overall goal under which product development takes place. At the same time,
product development embeds the chance to develop the brand further. Large groups of
employees, representing many different cultural backgrounds and disciplines, are
involved in the development of all new products. How development resources work is
basically defined by the organizational structure and the hierarchy divided by their
individual roles and tasks. The coordination of organizational goals, departmental and
individual actions are done by managers.
The manufacturing schedule of all the new products are coordinated and
managed by a Technical Cycle Plan - the TCP. The TCP is built up around all the
dedicated product parts and their sub-systems, and the technology to be used for their
production. It also controls the timing and the delivery for the later selected and dedicated
suppliers. The TCP is an overall chart including a description of all the so called gates, for
all the deliverables in the project, towards and until the start of the serial production. The
holistic product design strategy is related to the market strategy and the engineering
strategy, all included in the TCP.
The complete project time until the start of the production, is divided in certain dedicated
overall phases. These can roughly be described as R&D, Future developments, Strategic
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work and finally the Project work. The development work concerns a number of various
disciplines, like product design, Engineering and Marketing. Different resources are
dedicated to different phases in a project, whereas the same resources may hold several
ongoing tasks in different projects.
So how does the product design process work and what possibilities do exist to challenge
existing values in the described context?
Following both, firstly strategic secondly project work, are described. When the request of
a new project is put to a strategic designer, there is neither a design brief nor an explicit
goal expressed.
The development work by the product designer is influenced by the values of the existing
brand and product identity, with the idea to identify the wishes and demands of the future
consumers. The information search for opportunities is explorative and it is involving
different resources and media, inside and outside the organization. In this phase new
values get identified and developed towards a project.
Strategic product designers are holistic specialists in certain dedicated areas. They are
familiar with the technical prerequisites in their own area and the Design DNA of the form
language. The strategic product designer has the possibility to explore new forms,
sometimes involving structural changes if allowed by the plan. Ideas are displayed in
scribbles and sketches, then presented and discussed within the design team and
reviewed together with the Design director. Feedback is provided to the proposals and
taken into consideration; this can involve further dialogs within the design team as well as
with studio engineers and R&D engineers.
On the path towards identifying the characteristics, values of the new product, the
procedure is alternated in similar sets and in several stages. From a wide exploration of
ideas, a number of product design concepts are identified for continuing development.
Different presentation materials, like renderings and three-dimensional virtual simulations
are developed over time. At a later stage, the selected presentation material is presented
to other disciplines, like engineering and marketing, they decide upon the relevance and
the possibilities for the upcoming project. Based upon these facts, a decision is made by
management on which concept, a prototype will be created. The decision taken can
involve fundamental changes in the concept related to assumptions, feasibility and
changes in plans of other disciplines.
The author would like to point out the strategic work concerning the product design of
materials. The process regarding design of materials lies very much in the exploration of
the material itself, its possibilities for 3D form and how it is linked to various technological
constraints. Material developments are challenging technology to enable new concepts
both in form and interaction. The material design concepts are often developed outside
the organization, with the R&D departments from the intended suppliers. Selected
material concepts are developed and tested both internally by product design and the
R&D department and by the suppliers. The strategic material designer manages these
contacts and communicates the idea of the design he beliefs in the mutual development.
At a certain point in time, according to the overall TCP, the strategic part of the project is
handed over to the overall project, with a certain percentage of feasibility. The project
designer is now provided with a set of possibilities to work with. He or she has the
possibility to make combinations and refinements according to new ideas and the overall
project goals. The major project goals are set by the department of Product Planning, the
specific technical planning team for the project, and by Marketing. The product designer
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identifies together with them, the values of the target group, the market, for the product.
The execution is related to existing technologies developed in earlier phases.

Identifying and challenging existing values
The problem that has initiated this research is that large organizations often have
difficulties to develop Radical Innovations.
Based on the authors experience in product design development projects, as described
above, the leading hypothesis behind the research is based on the conviction that there is
a need to develop a deeper understanding of blocking factors in multidisciplinary
development for product innovation. Impeding factors may prolong the development time
and decrease the possibility for a higher leverage of innovation. One objective of this
study is to explore which parts and interrelations that are limiting actions for new product
development.
The idea in this research is to identify contradictions in the beginning of the research
project, as possible reasons for the creation of hinders in new product development of the
bottom-up initiative. A mapping exercise is created to evaluate existing values and
beliefs, roles and processes by assumptions, actions and goals.
The purpose of this study is to identify possibilities to introduce new values and through
that new goals by the bottom-up initiative and the role of design within that. The insights
of the mapping will give both innovators and management the possibility to reveal further
actions and by that avoid the creation of new hinders.
In order to fulfill this purpose, early phases of a bottom-up initiative for
multidisciplinary product development have been evaluated.

The study of a bottom up initiation in a large organization
The research takes a product design perspective within large organizations in
combination with a systemic approach.
This study is focused on a bottom-up initiative for real life safety innovations and has
been conducted at the start of a multi-disciplinary project at a Swedish automotive
company. The observed project takes an empirical research approach, studying New
Product Development. The core project team consists of internal and external members
from the company, represented by the disciplines of product Design, Medicine and
Engineering. The initiator and project leader is an engineer that holds a PhD in Medicine
and through his PhD he created a new crash test standard.
The intention of the initiative is to develop and validate new crash test
methodologies based on a purely virtual system. The system includes human and car
models for demonstrating the relation between the environmental factors and the car
structure to human injury causation. As the base for the virtual system, collated real life
data from car crashes is brought into the system.
A reference group was established by the bottom-up initiative around the core
project team, as a cross functional team within the organization. The members of the
cross-functional team, representing product Design, Engineering, and Marketing are
middle-managers as well as experts from different levels of the organization. The purpose
of this group is meant to take a critical role towards bottom-up actions from an
organizational point of view as well as to facilitate departmental work.
The role of the reference group as gatekeepers can be seen as a key factor for
the communication of information and action, from the project towards the organization.
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Therefore the research target is to create a mapping of assumptions, roles and processes
formulated from an individual point of view from each reference group member. This
defines the establishment of this research from an ontological standpoint.
The following related research investigates into the displayed situation from a Design
point of view, in relation to Organizational theory and New Product Development theory.

Related research
The interview questions of this study have mainly been developed from the practical
experience by the author.
Following, the intention of this study is explained by setting the interview questions in
connection to related research, which is stated after each question. Related research is
meant to enable an evaluation of possible reasons for contradictions in intentions and
their consequences in multi-levels in large organizations under the following aspects:
assumptions, actions and goals.
First of all, the relation of individuals in organizations in terms of actions and goals should
be pointed out by the following argument.
Rousseau (1995:9) states:

‘The psychological contract is individual beliefs, shaped by the organization, regarding
terms of an exchange agreement between individuals and their organization.’
Psychological contracts function according to Rousseau, as productive tools in
organizations. In this study it will be evaluated whether "psychological contracts" are
productive tools or contribute to keep contradictions in intentions unidentified. It is
important to state that contradictions in different intentions are not comparable with a
diversity of views, rather than it is important to get aware of different intentions within a
team.
...To reach a common understanding does not mean that everybody has to have the same
understanding of the situation - it only means that everybody is clear about one another’s
understanding. Once common understanding is reached, it is time to move towards uncommon
understanding. (Nelson and Stolterman, 2003:177)
The idea is to identify contradictions in intentions by the following question.


What is an innovation?

The question is to identify assumptions, thoughts regarding innovation, which are driving
the actions of the reference group members. The question asked relates to the following
research.
...Inquiry for Dewey combines mental reasoning and action. The Deweyan inquirer is not a
spectator but an actor who stands within a situation of action, seeking actively to change it. When
inquiry results in a learning outcome, it yields both thought and action, at least in some degree of
new to the inquirer. Argyris, et al. (1996:31)
The following questions are to identify possibly imagined actions and goals of the
reference group members and by that the determination values introduced by bottom up
actions.


Can you name a process for an innovation?



Can you name an example of an innovation?
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In new product development theory the value of identifying actions and goals of the team
members lies in the Gate keeping Interface.
...While the technical gatekeeper is likely to provide information regarding the technical value of
new technology, it is the marketing gatekeeper who will prove a business context. In other words,
gatekeepers importantly determine what new environmental information means for the individual
and organization in terms of value construction. (Reid, et al. (2004:180)
The following questions are meant to evaluate the establishment of roles and processes
by assumptions, actions and goals.


Can you explain the roles of Product Design, Engineering and Marketing.



What are the challenges in the relation between of Product Design, Engineering
and Marketing?



What are the chances in the relation between of Product Design, Engineering
and Marketing?

The questions are to identify how assumptions driving actions and goals among
disciplines and their effect on multi-levels according to organizational theory.
Rousseau (1985:17) explains:
...In the most rudimentary form, one such multi-level generalization is that more components a
unit has the greater the number of levels it contains. The basis for making such generalizations is
the notion that there are critical uniformities across levels in the nature of the components
(individuals and groupings of individuals) that lead to similar structures and processes.
Rousseau, D. (1985). Issues of Level in Organizational Research: Multi-level and Cross-level Perspectives.
Research in Organizational Behavior, 7, 1-37).

Finally the question about the status for innovation should identify the situation of the
organizational system for innovation as a result of existing values and established roles
and processes. Furthermore questioning the role for innovation should identify parts and
interrelations between values, roles and processes to be improved.

Method
The following interview questions, explained in related research, are mentioned explicitly
to explain the mapping perspective created by the questions. The interview questions are
put up in 4 main topics and built on each other. In this mapping the perspective was
shifted among the individual, project and organizational level in various ways. Within this
process, projections among the past, present and future where created. This mapping
exercise was created to identify contradictions regarding values, roles and processes by
assumptions, actions and goals.
This section is structured as following: First the introduction and the questions, second
the created perspective is displayed in Figures, third the intention of the questions is
explained in the sequence of the interview questions. The Figures show the perspective
of the question marked by a black bow, the impact of the answer is marked by a pink
arrow.
Following the perspective is explained under which the mapping was carried out.
The questions 1.) a), b) and c) should identify the value and related results created by the
organization of the past, see Figure 1.
1.) a.) What is an innovation?
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b.) Can you name a process for an innovation?
c.) Can you name an example for innovation?

Figure 1

1.) a) Assumptions of a possible goal.
b.) Actions to achieve a goal.
c.) Goals that have been achieved.
The following questions had been asked explicitly towards the organization the
interviewed persons are working in.
The questions 2.) a) b) c) and 3) should identify the roles and processes as well as
evolved situation of the present organization, see Figure 2.
2.) a.) Can you explain the roles of Product Design, Engineering and Marketing?
b.) What are the challenges in the relation between Engineering and Product Design?
c.) What are the chances in the relation between Engineering and Product Design?
3.) What is the status of innovation?

Figure 2

2.) a) Assumptions driving actions towards a goal, establishment of roles.
b.) Information transfer, that hinders actions between disciplines.
c.) Information transfer, that facilitates actions between disciplines.
3.) Situation of the organizational system for innovation.

The question 4) should identify values, roles and processes needed for the organization
of the future, see Figure.
4.) What would be the role to enable innovation?
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Figure 3

4.) Assumptions, information transfer and actions to achieve new goals.

The study
This study consists of 11 interviews with each member of the reference group. In-depth
interviews have been the main method for the data collection of the following evaluation.
The collection of data is set up in a heterogeneous sample design on individuals of the
before mentioned reference group. The conducted research has an ethnographic
approach and builds on the multi-level model which Rousseau (1985) in organizational
research. The purpose of this study is to identify contradictions within an organizational
system in multiple levels. By the mapping exercise explained in methods, constrains and
possibilities for actions of the bottom-up initiative and the role of product design within
that, should be found out.
The interview meetings were arranged separately which each person, to create
independent data from each respondent. All the interviews were recorded and the time of
the interview varied between one and two hours, depending on the ambition of the
interviewed person and their amount of narrative input. The interview material was written
out and analyzed manually by the author, with a starting point in qualitative research
methods (Ritchie and Lewis, 2003). Furthermore the perspective was compared from a
Design point of view to relevant theories like Organizational theory and New Product
Development theory.

Results
The following results of the mapping exercise are presented under the 4 main topics of
the interview questions and built on each other. First the question and the results are
presented then the most important finding is summarized.
1.) a.) What is an innovation?
Most of the individuals answered to the question by referring to incremental innovation,
technically related and within narrow boundaries. They describe their individual
assumptions following existing goals they are used to work towards. The current
paradigm of the organization examined is described as being cost and time driven.
This defines the values by assumptions regarding innovation and relating to the Deweyan
inquiry, the mental reasoning for action. As the majority of the respondents answered
relating to technical values the "community of inquiry" in the organization and for the
bottom-up initiative is identified. According to the Gate keeping Interface any
environmental information of the bottom-up initiative is determined, in terms of value
construction, by the identified community.
1.) b.) Can you name a process for an innovation?
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Current processes, actions evolved by identified assumptions are described as fixed
technological processes and that choice of technology is driven by cost and
effectiveness. Through this, the current and nearby actions are mainly defined by
technical goals.
1.) c) Can you name an example for an innovation?
The examples given are mostly purely technical examples of an incremental and imitative
nature. The examples can be seen as results evolved by existing values and related
actions. Actions and goals identified by organizational processes and examples support
the assumption of a technologically driven organization.
To summarize the results of the questions 1.) a),b) and c): The identified technical values
in small boundaries created processes, actions that evolved technical examples, goals of
an incremental nature. A "community of inquiry" is identified by a majority of respondents
relating to the identified values.
2.) a) Can you explain the roles of Product Design, Engineering and Marketing?
The results of this question show that the "community of inquiry" has created the roles
and the rules of the organization. This is proven by the roles identified between
Marketing, Engineering and Product Design. Actions and goals of Marketing are related
to values set by Engineering. Engineering defines widely actions and goals by a fixed
plan. The role of Product Design, in the organization examined, is mainly to act on top of
this, according to pre-existing goals set by Engineering, technical values. This defines the
role and freedom of Product Design, in the examined organization by the described
disciplines, displayed in Figure 4.

Figure 4

2.) b) What are the challenges in the relation between Engineering and Product Design?
The result shows, that the relation between Engineering and Product Design is marked
by a polarization of disciplinary actions and goals established from having little or no
contact on a work level and different disciplinary processes. In contradiction to this has
Design the legitimate power on a decision level. This all created a dialectical situation.
The actions performed between Engineering and Product Design is mostly concerned to
solve problems created by the conflict of their polarization. This defines the situation on
which Product Design acts, see Figure 5.
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Figure 5

2.) c) What are the chances in the relation between Engineering and Product Design?
The results show a possibility to improve the relation between Engineering and Product
Design by an establishment of a Dialogue. Several statements point out, that a
corresponding mindset is necessary to enable the Dialogue. This would demand a mutual
acceptance of disciplinary values. The results of a non-existing exchange are described
as displacement, polarization, and protectionism. The consequence is that actions are
directed towards their own disciplinary goals.
To summarize the results of the questions 2.) a), b) and c): The "community of inquiry"
created roles and rules of the organization shown in the roles of the disciplines and
related processes. This defines the role of design in an inappropiate position, mainly
acting on pre-existing goals. The relation between Engineering and Product Design
created a dialectical situation where most of the actions performed are concerned to
solve problems of their own conflict.
3.) What is the status of innovation?
The answers display the situation regarding innovation, evolved by the before identified
interrelation of values, roles and processes. The results of the status of innovation show a
situation of the organization, which doesn´t provide pre-requisites to act in terms of
innovation. Basic factors for this are identified as resources, time and collaboration.
Those factors have been withdrawn by the conflicting situation of roles and processes
between Engineering and Product Design. In contradiction to this innovation is stated as
a must have and key brand value. By this the intended value stands in contradiction to
the identified assumptions and belief relating to technical values in small boundaries.
The most important finding is, that the present organization doesn´t provide pre-requisites
to act in terms of innovation. This situation has been evolved by an interrelation of
established values, roles and processes.
4.) What is the role for innovation?
Identified factors show a contradictive situation between non-existing, but expected topdown values and identified bottom-up values to achieve new organizational goals. Top
down values are identified as a clear goal and identity of the organization, bottom-up
values as information and knowledge exchange, a diversity of actions and freedom to
explore. The bottom-up values are defining basically the nature of Product Design and
stand in contradiction to existing values, which shaped the organization. The
psychological contract, created by values of the "community of inquiry", didn´t allow any
other than existing values and actions to identify new goals.
The most important finding is, that bottom-up values identified and needed to achieve
new goals where not possible by the psychological contract created by the "community of
inquiry".
In the following work, the results of the study are discussed and compared with existing
literature.

Discussion
The focus of this study has been to identify the blocking factors in large organizations for
actions of a multidisciplinary bottom-up initiative for new product development. The
particular interest was the role of Product Design within this.
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A mapping was created to identify contradictions among values, roles and processes by
assumptions, actions and goals.
The study identified technical values in small boundaries as individual beliefs,
psychological contracts, which determine the actions in the organization examined. As a
majority of the respondents related to the identified values a " community of inquiry" got
identified.
Argyris and Schön (1996:33) explain: ‘Inquiry becomes organizational when individuals
inquire on behalf of the organization, within a community of inquiry governed, formally or
informally, by the roles and rules of the organization.’
According to theory, the community is governed by the roles and the rules of the
organization. The study showed that the "community of inquiry" created roles and rules of
the organization shown in the results for the roles of the disciplines. This defines the role
of Design, relating to pre-existing goals set by technical values, in an inappropriate
position. The position Design in the organization examined stands in contradiction to the
nature of Design. This doesn´t give the possibility to act in an appropriate manner and
contribute with disciplinary attributes.
Friedman (2003:511) states: ‘In today’s complex environment, a designer must identify
problems, select appropriate goals, and realize solutions.’
Friedman, K. (2003). Theory construction in design research criteria: approaches, and methods. Design
Studies, 24(6), 507-522.

The results show, that the relation between Engineering and Product Design created a
dialectical situation. Most of the actions performed between the two disciplines are
concerned to solve problems of their own conflict.
Nelson and Stolterman (2003:17) state:
...By treating a wicked problem as a tame problem, energy and resources are misdirected,
resulting in solutions that are not only in-effective, but can actually create more difficulty; because
the approach used is an intervention that is, by necessity, inappropriately conceptualized.
The described misdirection of resources has been evolved by an interrelation of
established values, roles and processes explained in the study. In consequence of this a
situation of the present organization got created, which doesn´t provide pre-requisites to
act in terms of innovation. This is explained by the results for the status of innovation.
The study identified for the role for innovation bottom-up values needed to achieve new
goals for an organizational identity and vision. The bottom-up actions were not possible
as a reason of the psychological contract created by the "community of inquiry".
The "community of inquiry" defined by this a restricted context for value creation and
contradictions in intentions remained hidden. This reinforced existing values and didn´t
allow actions to introduce new values by a diversity of multidisciplinary approaches. The
evolved situation relates to the multi-level theory where uniformities across levels lead to
similar structures and processes. Uniformities, created by identified values and beliefs,
didn't allow to create non-conventional solutions, radical innovations and by that an
outstanding position through bottom-up actions.
In theory, explained by Garcia and Calantone before, Radical Innovation leads to
discontinuities in an organization. The results of this research show, that a discontinuity
within an organization is necessary to evolve Radical Innovations.
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This state can be triggered by an identification of assumptions and discussion of new and
diverse values. The role to surface existing assumptions and to introduce new values lies
in the act of Design as an intervention.
Junginger (2008:34) states:
...One of the many roles of the prototypes to trigger a discussion that encourages fundamental
assumptions to surface. Once these assumptions are articulated, they can be openly discussed
and, in the process, reevaluated.
Junginger, S. (2008). Product Development as a Vehicle for Organizational Change. Design Issues, 24(1), 2635.

Conclusion
Values and beliefs have been identified in this research as blocking factors for
multidisciplinary actions and bottom-up initiatives to create innovation in the large
organization examined.
A unilateral "community of inquiry", relating to identified values and beliefs, created a
uniformity on multi-levels that didn´t allow a diversity of multidisciplinary approaches.
Implications of this study in practice are to identify existing values and beliefs and be
aware of their restrictions in multi-levels for any future actions.
Implications in theory are in organizational learning, which speaks of a collective but not
of a unilateral learning and it´s impact on multi-levels.

References
Argyris, C., & Schön, D. (1996). Organizational learning II; Theory, Method and Practice. Boston, USA: AddisonWesley Publishing Company Inc.
Friedman, K. (2003). Theory Construction in design research criteria: approaches, and methods. Design
Studies, 24(6), 507-522.
Garcia, R., & Calantone, R. ( 2002). A critical look at technological innovation typology and innovativeness
terminology: a literature review. The Journal of Product Innovation Management, 19, 110-132.
Junginger, S. (2008). Product Development as a Vehicle for Organizational Change. Design Issues, 24(1), 2635.
Nelson, H., & Stolterman, E. (2003). The Design Way, Intentional Change in an Unpredictable World. New
Jersey, USA: Educational Technology Publications Englewood Cliffs.
Reid, S., & de Brentani, U. (2004). The Fuzzy Front End of new Product Development for Discontinuous
Innovations: A Theoretical Model. The Journal of Product Innovation Management, 21, 170-184.
Ritchie, J., & Lewis, J. (2003). Qualitative Research Practice: A Guide for Social Science Students and
Researchers. London, UK: Sage Publications Ltd.
Rousseau, D. (1985). Issues of Level in Organizational Research: Multi-level and Cross-level Perspectives.
Research in Organizational Behavior, 7, 1-37).
Rousseau, D. (1995). Psychological contracts in organizations: understanding written and unwritten
agreements. London, UK: Sage Publications Inc.

1628

Conference Proceedings

